agricultural landscapes?,' says Dr Macfadyen. ' We were particularly interested in pests of grain crops and their natural enemies, such as spiders, lacewings and parasitic wasps.' Credit: Source: CSIRO Findings have emerged that have been translated into general guidelines for growers that hold across these climatic regions.
'As we've analysed the data sets, we've been quite surprised by the consistency of some of the patterns across these agricultural landscapes or regions,' says Dr Macfadyen.
'There are a lot of differences between regions in terms of the individual species and the densities of those species. However, we found consistently that native vegetation supports quite a large number of natural enemies, relative to the number of pest species.' This is starting to sound like good news for on-farm conservation. But as Dr Macfadyen explains, communicating the pest-suppressive benefits of native vegetation to farmers needs to take into account the need to manage existing remnants and keep them weed free, as well as the additional expense associated with revegetation.
'So if I said to a farmer -"I want you to revegetate with native plants because I think it's going to be great for providing natural enemies" -that probably wouldn't be a good enough reason for them to revegetate, because we know planting is costly and difficult,' says Dr Macfadyen.
'But if you can start to see additional benefits from existing native vegetation patches -such as erosion control, shelter for stock, and soil health -then you might start to be persuaded to manage those patches better, and perhaps even expand them over time.'
Credit: Source: Sarina Macfadyen, CSIRO
The study included a wide range of native vegetation patches, from roadside verges through to previously logged areas, and revegetated sites. This enabled comparison of the pest-supressive effects of differing levels of weed incursion within patches.
Dr Hazel Parry of CSIRO worked on data analysis and simulation modelling of insect dispersal for the project. She explains that the study has been able to produce some region-specific guidelines for growers outlining '....which particular weeds are key hosts for particular pest species, and which native species are best for beneficial insects. For example, ladybirds and lacewings can be found on flowering acacias, whilst capeweed and fleabane are weeds that harbour pests in relatively higher numbers than other weeds.'
Changes in the populations of pest and beneficial insects are related to both spatial and temporal factors, which interact in complex ways. This gives the system a dynamism, making it challenging to study. Spatial considerations include the insect's dispersal ability, and the arrangement of crop and non-crop areas. Temporal factors include the life cycle of the insect, the varying quality of habitat patches throughout the season or on a longer time-scale, short-term weather patterns, and long-term climatic trends.
Dr Parry and Dr Macfadyen agree that Australia is playing catch-up to Europe in terms of long-term studies on the role of non-crop habitat in the landscape. Europeans are also several years ahead in terms of agro-environment schemes, maintaining perennial grasslands, and planting flower strips.
'Pesticides are more highly regulated in Europe -there are a lot more restrictions on use so they've been looking for alternatives for longer and have a longer history of thinking beyond the crop,' says Dr Parry.
'There is only so much you can do with traditional field-based approaches in the context of rising insecticide resistance and increasing regulation. And what's going on in Europe may impact on Australian exports. So there is increasing incentive to take a more landscape-scale approach.'
